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Steel-reinforced concrete (SRC) column is a combination of concrete, structural 
steel and reinforcing steel to provide an adequate load carrying capacity of the 
member. The SRC columns combine the rigidity of reinforced concrete with the 
strength of structural steel to produce an economic structure. For concrete-encased 
SRC columns, an additional advantage is that the concrete used for encasing a 
structural steel not only increases its stiffness, but also protects it from fire damage 
and local buckling failure. Steel-reinforced concrete structure has very well seismic 
resistance performance, high bearing capacity, flame resistance and good durability. 
Due to these advantages, it has been widely used in high-rise building, super high-rise 
building, and great span structures. And with the increased using of SRC columns, a 
great deal of theoretical and experimental work has been carried out (Shanmugam and 
Lakshmi, 2001). While much attention has been given to the study such as ultimate 
strength, bond strength, seismic loading and so on, little is known about the 
time-dependent behavior of the SRC columns caused by creep and shrinkage under 
long-term loading. 
Time-dependent creep and shrinkage effects are the intrinsic characteristics of 
concrete. Both the effects always develop with the construction of building structures 
and members and the whole service life, and bring the long-term work performance of 
the structures and members significant influences. Therefore, it is important to carry 
out the study about the influences of the creep and shrinkage on the behavior of the 
SRC columns. 
This paper provides an experimental study on the long-term behavior of short 
SRC columns under axial sustained loading and a further test on their ultimate axial 
capacity. Twelve short steel-reinforced concrete columns are made (six columns are 
loaded to measure the creep and six columns as the comparison group are not loaded 
to measure the shrinkage). Long-term test on twelve steel-reinforced concrete 
columns were completed and the long-term axial deformations due to shrinkage and 
creep of the concrete were recorded. Compared with the test results, time analysis of 
the SRC columns under axial sustained loading using age-adjusted effective modulus 















prediction of shrinkage and CEB-FIP(MC90) model for prediction of creep. The 
analysis indicates that the deformation and stress redistribution caused by the creep 
and shrinkage develop quickly in the early loading phase, and reaches almost constant 
after about one year. The stress redistribution usually leads to remarkable increase of 
the steel stress in the column. Besides, the ultimate strength of the columns after 
long-term loading were also determined and the results showed that the axial 
sustained loading have no significant effect upon the axial compressive strength of the 
SRC columns. 
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 （c）实腹式型钢混凝土梁截面              （d）空腹式型钢混凝土梁截面 
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